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CELLULOSE DERIVATIVE HYDROLYSATE AND FRACTIONS THEREOF 



This invention relates to cellulose derivative hydrolysates and fractions thereof The invention also 
provides methods for producing the same, as wel. as nove. uses for the hydro.ysate and its fractions, which 
can be prepared by any of enzymatic, chemical or physical treatments of cellulose der.vat.ves. 



BACKGROUND OF THE INVENTION 



Cellulose derivatives such as carboxymethylcellulose/ methylcellulose, methylethylcellulos hydrox- 
,o ypropylmethyicellulose and hydroxypropylcellulose are non-caloric (non-metabol.zable by r humans or ^intes- 
tinal flora in human beings), odorless, tasteless water-soluble or water suspendable polymers derived from 
cellulose. These cellulose derivatives may act as thickeners, binders, stabilizers, suspending agents or flow 
control agents. They form films resistant to oils, greases and organic solvents^ They °«ssolve rapidN >m< cdd 
and hot water and are physiologically inert. These functions make them suitable for use in a broad range of 
is applications in food, pharmaceutical, cosmetic, paper and other industries. 

For such applications, degradation of cellulose derivatives is normally considered undesirable and to be 
avoided. Cellulolytic and viscosity reducing treatments on cellulose derivatives have been deliberately 

avoided in the past. ... L . , _ 

Enzymatic hydrolysis of cellulose derivatives have been studied in the past in the context of synergism 

20 studies among combinations of enzymes, the possible indexing of substituent distribution patterns he 
effect of various substituents on enzymatic hydrolysis and the like. Such studies have been puM«he hn the 
following: Chouchon et. a.., Biotech, Bioeng,, Vol 26. pp. 988-991 (1984); * *" 

Vol 3 do 722-726 (1985): Chetkarov et. al., Monatshefte Fur Chemie . Vol. 116, pp. 1433-45 
Chetkarov et al.. Monatshefte Fur Chemie . Vol. 117. pp. 1021-1026 (1986): Wirick. J. Polym So. Part A-1 . 

a5 6 pp. 11951 1974 (1968); BFattichaTee. J. Pojynv Sci, Part C. Vol. 36. pp. 509-521 (1971). Reduc ion 

of chain length determinations have also beefTstudied. Almin et. al., Arch. Biochem. B.ophys.. pp. 124. 129 

(1968); Ghose, Biotech. Bioeng.. Vol. 11. PP- 239 (1969). 

The prese nt invention deals with a novel degradation of cellulose der.vat.ves and products incorporating 
such degraded products. We have found that some of the properties of these cellulose derivatives can be 

30 further improved by degradation into low molecular weight polymers or oligomers mixtures^ These 
oligomeric mixtures and fractions (of the total mixture of oligomers into further separated mixtures of 
oligomers of varying chain length) thereof are more advantageous for several drfferent appl.cat.ons .n food 
pha^aceutical. paper, cosmetic and textile industries than high molecular weight cellulose der.vat.ves or 
their unhydrolysed counterparts. 
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SUMMARY OF THE INVENTION 
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The invention discloses a novel water soluble mixture of oligomers derived from cellulose derivatives as 
well as fractions of the mixtures of oligomers or suspendable low molecular weight polymers obtained from 

the initial degradative process. . ««, starrer. 

The oligomeric mixtures can be made from several different cellulose der.vat.ves the most preferred 
raw material being carboxymethylcellulose. The oligomeric mixture can be prepared by different modified 
45 and unmodified cellulolytic enzymes, the most preferred sources of the enzyme being strains of 

Trichoderma reesei, Aspergillus and Penicillium. , „^..^> 

The oligo meric" mixtures and fractions thereof have several applications in food, paper, pharmaceutical 

and cosmetic industry, but they are especially useful as calorie saving or low caloric substitutes .n a wide 

ranqe of food stuffs. „ „ , . . ^ „ 

In accordance with the invention there is provided a water soluble mixture of oligomers derived from a 
cellulose derivative comprising a cellulose derivative degraded to form a mixture of ^° me, ; s n ^' n 9^ 
average degree of polymerization in the range of 3 to 300 and a molecular weight o 500 to 100000 _The 
soluble cellulose derivative is preferably selected from the group of carboxymethylcellulose. methylcel- 
lulos . methylethylcellulose. hydroxypropylmethylcellulose and hydroxypropylcellulose and mixtures there- 
of The cellulose derivative may be degraded by enzymatic, chemical or physical agents/mechamsms. In 



so 



BNSDOCID: <EP_0382576A1_I_> 



BP 0 382 576 A1 



35 



40 



s for achieving the desire/o.igoS^ - mechanisms 

e-g.. by genetic alteration «T^^2\tT^l L^T™ h first instance - 

produced from microorganisms selected ?from the TO?"" pre P aration is P^Pared) preferably 

w preferably a cellu.ase preparation TSrS ^tZ1P !!2 ^'^^ and Penici " ium - *"ost 
glucosidase and ce.lobiohydrolase aJmT^J£~> T? 2 ^ *** 31 ,eiir ^ «*■- 
comprises endo- t. 4- beta-glucanase 6d ' enZyme P re P arati on most preferably 

comS:^^ TcSos 0 : ess* a : ixture of ° ,i9omers *«• 

» selected ce.lu.ose derivative in to! iSS^cSS^iT^ * ^ de * a(Ses the 

range of 3 to 300 and a moLul^eToS SLTT * the 

cellulolytic materia, with the selected ceSutose derivative for a r ° 'T* 30(1 rG3Ctin9 the Se,ected 
produce the mixture of oligomers The ceSuLe ! ^ * 3 tem P erature sufficient to 

carboxyrnethylcellulose. methylSlulSe ^SSZZlETr '* T^*** S6,eCted fr ° m 1,19 9 r0UD of 

» ypropylcelluloseandmixturer^ereof "^'^'cellulose. hydroxypropylmethylcellulose, hydrox- 

cherlfdf sU f TaVo'T^vZl TV 0mPr ' Se Se ' eCtin9 3 hydr ° ,ytiC chemical « ««*«• of 
NH+OH) or an oxidative chenWcal w chemic^scrtL*^teo ^ Containin ° H 2 SO*. HCI, NaOH or 

ozone or mixtures thereof) ^ (6 * S ° ,Utl0nS con * ai ™9 oxygen, hydrogen peroxide. 

prodlcLTcellir^ —J a ^organism which 

The cel.ulolytic materia, produced by'the mTcroo^ l^may S ' Sedl'^T ° f n * !roo '^- 
react with the cellulose derivative to oroduea ZT!! ? ® P " nf,ed t0 remove enzymes which will 
selected from the group of Tricnodtma^rnlt . f**?™**- 1710 microorganism is preferably 
cellulose derivative into noSS TeS^ ^ t0 Pr6Vent hydro, * sis of *• 
to alter the genes of the microorganism^cT TSU^SH m,Croor 9 amsm ma V alternatively be treated 
by the genes is disenabled. Production of mono-and disaccharide generating enzymes 

invention for the removed farVmSf ™ 12^! 9 w m,XtUre ° f ° ligomerS P roduced according to the 
foodstuff and subsZn^ fmTxte 72£££ JS**?* * 3 carboh V d ^ conwSad in a 

carbohydrate. oligomers produced according to the invention for the removed 

agen?:;;:^ TcoT^TS Stt£l££ FT" ^ * 3 

weight, removing up to 50% by Z^t s^^ZL^ 0 ^! " m0,eCU,ar 
more of the fractions for the removed fa° JLS ~ . contamed ,n a f °odstuff. and substituting one or 
cellulolytic agent or p^lS^J^lST^ * °* ° l '' 9 ° merS **** P rodu « d * a 

molecular weight, removing up S^% by ££7?1EJE^ ? 0,i90merS ° f different avara 9* 
substituting one or more effractions fo Z^^SS5S°^ * fa °* Mf " d 
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BRIEF DESCRIPTION OF THE DRAWINGS 
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described in^aTpte^SS ^ diStr, ' bUti ° n ^ ° f 3 meth Vlce..u.ose and its hvdrolysate as 
*^ISS££Z^^ P3ttems ° f ^Vdroxypropylmethylcellulose and its 

as descTbed 3 ^L^^T ^ * 3 ^methylcellulose and its hydrolysate 

as described 4 ***"*" ^ ° f 3 ^xymethylcellulose and its hydrolysate 

FIG. 5 shows molecular weight distribution patterns of selected fractions o, the carboxymethylce,. 



10 



15 



EP 0 382 576 A1 

lulose hydrolysate as described in Example 3 herein. . 

DETAILED DESCRIPTION OF THE INVENTION 

derivative and its fracas. The the -ansa 0. 500-100000. 

preparation of an enzyme. derivative may be hydrolyzed by treating the cellulose 

P m one embodiment of the invention i oMm ^envativejay y contajn ac|<j 

derivative with a solution of acid or base -JWf^l TZ or more of the foregoing. Typical base 
hydrochloric acid, phosphoric acid, nrtnc ac d ormixt ^° ia , guch 33 an alkali hydroxide (e.g. 
solutions might contain a hydrox.de ion ^ ^ of the foregoing. The concentration 

sodium hydroxide), ammonium hydrox.* u ^^^XrZoX^rne and temperature may vary depending 
of the acid or base in the treatment solution and the / eat ™™ "™ ? d Th £ perS0 n skilled in the art will 
on me degree of degradation of the cellulose ^e^«h -s deeded ^ terTiperatu res will 

recognize that higher acid or base concenfratons, ^XJ" 1 ^^ (i . e . an oligomeric product 
^eTany resu, in a higher degree <^£^^^J7^ « base concentrations and 
mixture having a lower average ^.^^'^SLmeric product mixtures of lower average DP 
treatment times and temperatures will 9 en ^ is utilized, the acid or base 

cellobiose. ^ . . nn _ select ed cellulose derivative may be degraded by oxidation 

in another embodiment of the ^ on or witn ozone . Such oxidative treatmen te 
30 with such agents as oxygen or hydrogen peroxide in basic soiuuon or ozone would 

temperature. ft ii flome ric mixtures produced by physical (mechanical) de- 

ttZ£7^^<ZZ*^ Si - » «* — — - 

•^•.fSISrS. « othenrtse) o, physical tmatments am em- 
Whatever conventional chemical ("V'f' 1 ^ "^IcBd such that the oligomeric mixture teaman) 
p,oyed. the conditions arid the degree ohn-J-t an average molecular weight ot 

kern 0 aS ZXZZZ 2SS% hy we*, o, mono- and dlsaccheridaa and 
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Enzyme Preparation 

Enzymes which may be used in some embodiments ^^ r ^^T^ 
preparations. They can be produced from * 

Trichoderma. Aspergillus. Penicillium, ^f^^^Z^ere produced, the microorganism is 
in a medium containing-food grade , LTwoSTconcentrated and dried. These enzymes 
separated from the medium, the medium ,s fc c0,lerted ^ o S'7 n °°^ y diffe rent ways known to the man 
Tan be used as such or in mixtures and ^l^^^^^TJ^O^ =£* f ™ 
skilled in the art. A most P*^"^^X£^ activities ari7eTn^chromatograph.caJh; 
r g r^BiKSSr^r SSSSSL are P-rably removed from the se- 
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radiation or mutagenic cheS L^ts ZTTJ. ^ "T*"™ 9 microor 9anism may be effected with 
disenabie product of beta SSe Id'JZ Sf? °" by recombinant DNA methods) so as to 
tions suitable for use heSn^eTa tte SSEff*^ by microor 9 anism - Cellulase prepara- 
Econase series as prod™ iPwESSZ^** des * n3ted as 
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"V*™^ -boxymethyK methy,, methy,ethy,, 

to the use of these cellulose dSves V COmb,nat,ons *ereof. The invention is not limited 

General preparation of the hydrolysate 

ce..u,^^ h Vdro.ysates may be prepared from so,ub,e 

endo- 1. 4- beta^lucanasfas the sole ydr °' yS,S Uti,i2i " 9 3 Ce,,u,ase P^aration having 

and disaccharidel wScTare abLSetlTn Tu^^'T SUCh ° n ' y insi 9"^ant amount of mono? 
bacterial flora (e.g.. ce.tobiSe) ^^Z^T mTTV^^ ° f hydr0,y2ed ^ the intestina > 
of the o.igomelsformed "J^SSSSfi £TZn^£> ^^l**" ° f P° ,ymerizati0 " (° P > 

P^~^ d r d r iS — « «*■ — or 

is significantly reduced. Most preferaSv T^hI^- > V '' SC ° Sity ° f resu, «"9 

.at ,e resulflng oligomeric JSESM SEK5£ 3K=KS SKST 

Use of molecular weight polymers or oligomeric mixtures derived from cellulose derivatives 

coid^w^^ potions thereof) dissolve ra P id,y in 

fractions may act as thickeners bindeS fe o 7n Ltn r « oli ^ meric and selected 

particle filled coatings on eleSrodTsfstaWlSe s Z^J PP ^ SUCh 35 the formation of conductive 
variety of applications such uto, co'sntS^ oh P 9 a9e " tS ° f f '° W COntro1 a 9 ents ' or fi,le ^ in wide 
may also foZ niTre^Z^lT^1^2^' ^ ^ and ^ "* *"* P roducts 
coatings such as coatings on doming .p^and mX * ^ be 38 ° r93nic resistant 

Bec^atg"^ are as such non-caJoric. 

metabolizable sugars the resulfin^roZS-^ ventoon doe s "°« Product significant amounts of 

P^areespe^^^^ ■* - ■* improved 

expa^rrrr^ ex^jsei^ * «■ ■ « * — * 

fat in various food stuffs like baked aooT h„Z> 9 9 - mixtures can be used to «P'«e 

replaced by these mixturVu^olteTof ai ^^JESTtJi " 3 ^ ° f * °" b ° 
carboxymethy. hydro.ysates are used The loun which can h ? J° ' $ m °* Pmh " Bd 3t ' e3St When 
texture of the food stuff and the eatino oTajT o7 ^ d6PendS °" a PP'*atfon. The 

unchanged. 9 qU3j,ty ° f 4116 new P roduct «" thus be improved or remain 

-ow^S^ <° «* invention can be used aiso as new 

kinds of baked pi^^^^T^I^ T7* ? rb0hydrates sucn - «B-r in different 
depend on the application and 25£222£ 0^1^°^ «* *~ 

By convention* means an initiaily degraded cellulose derivative mixture may be further separated into 
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u • The viscosity of the various fractions will vary with 

fractions of oligomers of during ^^^^SS^ * a fraction. Depending on the 
the degree of average cham length oftta ohoom ^ e ; s ^ e|ecting one or more fractions from an 
particular food stuff application, the ^^'S^fTcS length) which is most appropriate for the 
Lai oligomeric mixture havnga v.scos.ty J^JfcS average chain length fraction and the amount 
particular food stuff application. The may vary according to the amount of fat or 

of such a fraction to be used ,n any g.ve « **J*J2J^ y ^ agent 

txzs;;^^^ ^ mo,ecu,ar weight) of me fra 
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Example 1 z Cellulase Pi^paration 

The ^-glucasidase acuity was removed by - 
available cellulase preparation Econase CE _ as so preparation (column A. Table 1) was passed 

produced from a strain of Jncf^derma C p h a m acia, ?KB Biotechnology AB, Uppsala, Sweden) 

through a cation exchange column ^ S ^ S \^J e p„ 3.8 equilibrium buffer. The unbound protein 
which was equilibrated with 50 ^^^^asL out wi^ the equilibration buffer (column a 
^-5aSCJSff«: - column and =ou,d be separately eluted w,th 1M 

NaCL 

TABLE 1 
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Enzyme 


Relative Enzyme Activity (%) 


A 


B 


before ion 
exchange 
procedure 


after ion 

exchange 

procedure 


r Beta-giucosidase 


100 


0 


J endo-1. 4, -beta-glucanas© 


100 


70 



En do- 4- beta-g,ucanase ^and SIS aSv^^^ 
Nevalainen (1981): Enzyme Microb. Ta ^^2JTihough an ion exchange column demonstrate the 
<o of the Econase preparations before and after p^sag *™9 n ^ beta . g , ucos idase free 

results of a typical means according ^ '"^^oSmpteted by the invention. 

preparation for use in producing me ohgomen^ * e used in any 

Although Table 1 reports relative enzyme ac .vities^ the *soun actjvjt f tne enzyrne employed 
particular example is hereafter reported in *ZZor tha^ amount of enzyme which 

according to the universal activity un.t o ^^^^ contex t of this application a hydrolysate 
produces one nanomole of reaction P rod " c V" °" n !y e "f reducing an agent such as dinitrosalicychc acd 
Lotion product such as an oligomer ^» subs^ntly measured.) The method of Bailey 

t: i^:^*^ h ° w such me— te of enzyme 
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ex. ai., ui^yMio r>»w. — » — . 
can be made using glucose as a standard. 

Fxample 2 - Cellulose Derivative Hydropses 
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a MAthvicellulose hydrolysate 



6 



BNSDOCID <EP 0382576A1J_> 



EP 0 382 576 A1 



was mix d in 3 I of water and the pH of the solution was adjusted to 5.5 with 15% phosphoric acid and the 
temperature was raised to 40°C. 0.3 ml of the enzyme preparation having a total endo-1. 4 beta-glucanase 
activity of 1680 nkat from which the beta-glucosidase activity was removed chromatographically (as 
described in Example 1) was added to the solution. After hydrolysis for 24 hours the enzyme was 
inactivated by heating (90°C, 15 min.). The hydrolysate solution was subsequently cooled and freeze-dried. 

The hydrolysate product contained less than 0.5% by weight of glucose and cellobiose. 

The molecular weight distribution patterns of methylcellulose, curve 10, and its hydrolysate, curve 20, 
are shown in FIG. 1 . 

The molecular weight distributions of the cellulose derivatives and their hydrolysates were determined 
by HPLC using a gel filtration column (TSK gel 62500PW, Toyo Soda Manufacturing Co., Ltd., Japan) with 
a refractive index detector (HP 1037 A) and Pharmacosmos Dextran Standards (Phamnacosmos, DK-4130. 
vlby Sj., Denmark). The eluent was 0.5 M sodium chloride. 



b. HydroxypropylrnethylceNulose hydrolysate 

20 g of hydroxypropylmethylcellulose (HPMC, H-9262, Sigma Chemical Company, St. Louis, MO, 
U.S.A.) was mixed in 1 I of water and the pH of the solution was adjusted to 5.5 with 15% phosphoric acid 
and the temperature was raised to 40° C. 0.24 ml of the enzyme preparation having a total endo-1 , 4 beta- 
glucanase activity of 1340 nkat from which the beta-glucosidase activity was removed chromatographically 
(as described in Example 1) was added to the solution. After two hours another 20g of hydroxypropyl- 
methylcellulose was added to the solution. After the hydrolysis of 22 hours the enzyme was inactivated by 
heating (90°C, 15 min.). Finally the hydrolysate solution was cooled and freeze-dried. 

The product contained less than 0.05% by weight of glucose and cellobiose. 

The molecular weight distribution patterns of the hydroxypropylmethylcellulose, curve 30, and its 
hydrolysate, curve 40, are shown in FIG. 2. The molecular weight distribution pattern was determined as 
described in Example 2A. 



c. Carboxymethylcellulose hydrolysate 



0) Hydrolysis with Trichoderma reesei derived enzyme preparation 



20 kg of carboxymethylcellulose (CMC 7MFD-type, a cellulose gum, also designated by the tradename 
Blanose and available from Hercules Chemical Company, 92507, Rueil-Malmaison Ceder, France; 7MFD 
designating a medium viscosity, food grade sodium carboxymethylcellulose having 7 out of 10 glucose 
units substituted with carboxymethyl) was mixed in 320 I of water and the pH of the solution was adjusted 
to 5.5 with 15% phosphoric acid and the temperature was raised to 40°C. 0.27 I of the enzyme preparation 
having a total endo-1, 4 beta-glucanase activity of 1,780,000 nkat from which the beta-glucosidase activity 
was removed chromatographically (as described in Example 1) was added to the CMC solution. After one 
hour another 20 kg of CMC was added to the solution. After hydrolysis of 23 hours the enzyme was 
inactivated by heating (90°C, 15 min.) Finally, the hydrolysis solution was concentrated by conventional 
evaporating and spray-drying. 

The product contained less than 2% by weight of glucose and cellobiose. When the same hydrolysis 
was carried out with the original cellulase enzyme preparation of Trichoderma reesei-fungus, the amount of 
produced glucose and cellobiose was above 5% by weight. 

The molecular weight distribution patterns of carboxymethylcellulose. curve 50, and its hydrolysate, 
curve 60, are shown in FIG. 3. 

The molecular weight distribution pattern was determined as described in Example 2a. 



(ii) Hydrolysis with Aspergillus and Penicillium derived enzyme preparations 

The enzyme preparations selected weny commercially available Cellulase AP 3 (Amano Pharmaceutical 
Co., Ltd., Nagoya, Japan) produced using an Aspergillus strain and Cellulas CP(Sturge Enzymes. North 
Yorkshire, England) produced using a Penicillium strain. Carboxymethylcellulose hydrolysates wer pre- 
pared as described in Example 2c(i), except that 30g of CMC-7MFD was used in 1 I of water, and the 
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amounts of enzymes added were 0.028 g of Cellulase AP 3 (having a total endo-1 , 4 beta-g 
of 1350 nkat) and 0.048 g of Cellulase CP (having a total endo-1. 4 beta-glucanase activity of 1350 nkat). 
T*l viscoses and molecular weight distributions of the hydrolysates produced by either cellulase were 
similar (FIG 3) to the hydrolysate produced with enzymes derived from Trichoderma reese.. 

The viscosities of the various cellulose derivatives and their hydrolysates as described and prepared hn 
Example 2 were measured using a Haake-Rotovisco viscometer with sensor systems NV J***™* 
Federal Republic of Germany) (Table 2). The viscosities were measured in water solutions at 25 C. Table £ 
sets forth the concentrations (by weight) of a variety of solutions all having the same viscosity. 

TABLE 2 
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30 



Concentrations of cellulose derivatives and their respective 
hydrolysates in solution all having a viscosity of 20 mPa.s 
(milli-Pascals-second) at 25°C. 


Cellulose Derivative 


Concentration 
(by weight) 


Methylcelluiose 
Methylcellulose hydrolysate 
Hydroxypropylmethylcellulose 
Hydroxypropylmethylcellulose hydrolysate 
Carboxyrnethylcellulose 
Carboxymethyicellulose hydrolysate 


2% 
5% 
3% 

10% 
2% 

20% 



As the data in Table 2 indicates, the hydrolysate of a cellulose derivative has a substantially lower 
viscosity than an equal amount by weight in aqueous solution of the cellulose derivative itself. Thus .the 
hydrolysate can be incorporated into a foodstuff in substantially higher quantity as a fat or sugar subs itute 
than the cellulose derivative itself without compromising the texture, volume, densrty or the like of the 
foodstuff. 
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Example 3 -- The fractionation of carboxyrnethylcellulose hydrolysate 

The carboxymethyicellulose hydrolysate was prepared as described in Example 2c, except that the raw 
material was CMC 7LFD (designating a low viscosity, food grade cellulose gum having 7 out of 10 glucose 
units substituted with carboxymethyl, designated under the tradename Blanose and available from Hercules 
Chemical Co France) 1.6 kg CMC was used in 8 I of water and that the amount of enzyme added was 13.2 
ml having a total endo- 1, 4 beta-glucanase activity of 87.000 nkat. 5 ml of the hydrotysate «M g« * dry 
matter) was further fractionated into three fractions by gel permeation chromatography (Pharmacia K 26/100 
-column. Sephacryl S-200-gel, Pharmacia LKB Biotechnology AB. S-75182 Uppsala. Sweden) The » eluerrt 
was distilled water, the flow rate was 14 ml/hour, and the fractionation process was earned out for 45 hours 
and fractions collected at intervals of 0.5 hours and pooled into three fractions (18 hours - 26 hours, curve 
90 26 hours - 32 hours, curve 100. and 32 hours - 38 hours, curve 110. FIG. 5. respectively). The molecular 
weight distributions of carboxyrnethylcellulose, curve 70. carboxymethyicellulose hydrolysate. curve 80 and 
the three further fractions, curves 90. 100, 110. FIGS. 4. 5 were determined by HPLC as described in 
Example 2. 

Example 4 

2 q of carboxyrnethylcellulose (Blanose Cellulose Gum 7 LFD. Hercules Chemical Co.. 92507. Rueil- 
Malmaison Cedar, France) was hydrolyzed for about one hour in 100 ml of 1M sulphuric acid solution at 
about 1O0°C After hydrolysis the solution was cooled to about room temperature, neutralized to about pH b 
with 25 ml of 25% (w/w) of NaOH solution and freeze-dried. This hydrolysis treatment produced a mixture 
of oligomers containing less than about 4% by weight of saccharides (glucose). The viscosity (and average 
DP) of this hydrolysate is similar to the viscosities (and average DP) of the hydrolysates produced by the 

8 
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enzymatic treatments described above utilizing enzymes derived from Trichoderma reesei. 
5 g^Elg £ = The evaluation of the fat sparing agent according to the invj^nn in cake 

130 S51!5?i T S ^ PreP3red bV miXi " 9 200 9 ° f hi9h ratio cake *». 250 g of sugar-caster 
130 g of high ratio shortening, 16 g of skimmed milk powder. 3 g of salt, 12 g of bakina oowde t so n « 

water and 176 g of egg (defrosted). ,80 g of the mix was seated into grease tins and baked 1*17^0 30 

,o to7 TVT • L WhiCh 4 ° % ° f f3t W3S SUbStitUted 130 S« shorten^ IfnSLSd by 

>o to 78 g) w,th 1) carboxymethylcellulose hydrolysate (fat sparing agent according to thrrnventionr^ 

According to a trained panel the resutts were as described in Table 3. 
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TABLE 3 



Pat Sparing 

Agent Concen- 
20 _ . Level of Fat tration in the 

111-*? Substitution Product Tested Summary of 

Ces, - ,? - <%> by weight) Performance 
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Sarre as Standard 

with Carboxysu?thyI« 

ceiluiose 

hydrolysate 

used as fat 

substitute 



40.0 



Same as Standard 
with Carboxymethyl- 
cellulose used 
as fat substitute 



40.0 



A good volume, 
open-textured 
cake was 
produced. It 
gave a light 
eat with a 
'melt-in-the- 
mouth* eating 
quality. 

2.2 A good 

volumed, 
open- textured 
cake was 
produced. It 
gave an eating 
quality close 
to that of 
standard, but 
not quite as 
good. 

0.3 A lower 

-volumed. 
denser cake 
was produced. 
The eating 
quality was 
very poor — a 
pronounced 
guntminess was 
present and 
there was no 
'ntelt-in-the- 
mouth 1 

characteristic. 
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Same as Standard 

with Potato 

maltodextrin 

used as fat substitute 



40.0 



6,3 



70 



75 



A good 

vol uined* 

©pen-t xtured 

e&ke vas 

produced. The 

©ating quality 

vas close to 

that of 

standard and 

earboxy- 

methyl- 

cellulose 
hydrolysate. 
Again it was 
slightly 
poorer than 
the standard. 



20 



25 



30 



35 



Example 6 — Evaluation of the fat sparing agent according to the invention in butter icing 

A standard butter icing wa S P"P^<^^ 
g of water. The butter icings, in which 30% of fat ^ b ^^*- , ™°£ aw6ing t0 this invention), 2) 

Lsas^^ — - - ndard butter icin9 and to 

^ Adding to a trained pane, the resuits were as described in Tabie 4. 

_ !:!;::r i 2 n nf the bulking agent according to_ the invention jn marzipan 

A standard marzipan product was prepared bj, mMng »i > g of «dng ^ar 21L8 g of — 
8 of ground almonds, 0.8 g of vanilla "avonn^O* ^^«2i5t^roW out and cut out 
every 100 g of product. The rruxture w«fcmed I ^^J^SuSm hydrolysate (bulking agent 
Marzipan, in which 10% of sugar was f b ^ d J* n f s r ^X a S t he standard marzipan product. It 
according to the invention), had good almond f avor and I same ' ^r as tn calories 
was also easy to roll and cut out. Higher P^^^^^^Slose hydrolysate may be am- 
significantly. Appropriate low er v, S cos,ty °^^ n *«^*™T*™c* as about 40% while still 
ployed in greater than 10% by weight amounts, preferably up as 



40 ployed in „ 

maintaining normal texture 
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TABLE 4 




s 


Product tested 


Level of Fat 
Substitution 
(%) 


Fat Sparing Agent Concentration in 
the Product Tested (% by weight) 


Summary of Performance 


10 
15 


Standard 






An acceptable icing was 
produced. It was firm, 
smooth textured and 
held onto water 
extremely well. It was 
much better than the 
icing made with 
carboxymethylcellulose 
and potato maltodextrin. 


20 


Same as Standard with 
Carboxymethylcellulose 
hydrolysate used as fat 
substitute 


30.0. 


4.3 


A very acceptable icing 
was produced. It was 
firm, smooth textured 
and held onto the water 
extremely well. It was 
better than the standard 
icing. 


25 


Same as Standard with 
Carboxymethylcellulose 
used as fat substitute 


30.0 


0.5 


A very poor, 
unacceptable icing was 
produced. The system 
did not hold onto the 
water at all well. 


30 

IE 


Same as Standard with 
Potato maltodextrin 
used as fat substitute 


30.0 


2.7 


Again a poor, 
unacceptable icing was 
produced. The water 
was not held within the 
system. 



Claims 



40 



45 



50 



1- A water-soluble degradation product of a cellulose derivative comprising a cellulose derivative 
degraded to form a mixture of oligomers having an average degree of polymerization in the range of 3 to 
300 and a molecular weight of 500 to 100000. 

2. A product according to claim 1 wherein the soluble cellulose derivative is carboxymethylcellulose 
methylcellulose, methylethyicellulose, hydroxypropylmethylcellulose, hydroxypropylcellulose or a mixture 
thereof. 

3. A product according to claim 1 or 2 wherein the cellulose derivative is hydrolysed to produce the 
mixture by treating the cellulose derivative with a solution of acid or base. 

4. A product according to claim 3 wherein the concentration of the acid or the base in the solution is 
hydro,y f e * e C8,lu,ose derivative into a mixture of hydrolysis products containing less than 

about 25% by weight of monosaccharides, disaccharides or mixtures thereof. 

5. A product according to claim 1 wherein the cellulose derivative is oxidized to produce the mixture by 
treating the cellulose derivative, with oxygen, peroxide, ozone or a compbination thereof 

6. A product according to claim 5 wherein the time, temperature and degree of treatment are such as to 
oxidize the cellulose derivative into a mixture of oxidation products containing less than about 25% by 
weight of monosaccharides, disaccharides or mixtures thereof. 

7. A product according to claim 1 or 2 wherein the cellulose derivative is physically cleaved to produce 
the mixture by subjecting the cellulose derivative to physical chopping, physical shearing, sonication or a 

11 
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combination thereof. ^ ^ derjvatjve js physjca , |y t0 produce a 

^e ofSl^rLaining .ess than about 25% by weight of monosaccharides, disacchandes 
or rmxtu^ereof ^ ^ ^ _ hj 

degradmgThe cellulose derivative into a mixture of oligomers having an average degree of po.ymenzat.on ,n 
Aorannianf ^ to 300 and a molecular weight in the range of 500 to 100000. 

^ ^^^XTcWm 9 wherein the cellulose derivative is carboxymethylceljulose me*y.- 
celluose mXlethylcellulose, hydroxypropylcellulose. hydroxypropylmethy.cellu.ose or a m,xtur .hj* 
,o U A method according to claim 9 or 10 wherein the step of degrading compnses treating the cellulose 

^^"SSK^^SS:-- concentration of the acid or base so,tion and the 
» tlL; SI and temperature are such as to hydrolyse the cellulose derivative into a m.xture of 
^ysisToducIs coS -ess Van about 25-1 by weight of monosaccharides, disaccharides or 

, 5 accordjng to c|ajm g Qr 1Q where . n the gtep of degrading comprises treating the cellulose 

derivative with an oxidizing agent in aqueous solution. M , nvirta n7nn e or a 

14. A method according to claim 13 wherein the oxidizmg agent «s oxygen, perox.de. ozone or a 

combmation mereo^ ^ ^ ^ ^ ^ ^ ^ 

oxidize the cellulose derivative into a mixture of oxidation products conta.n.ng less than about 25 A by 
weiaht of monosaccharide, disaccharides or mixtures thereof. 

16 A me"hod according to claim 9 or 10 wherein the step of degrading compnses P hys.cally cleavmg 
the cellulose derivative into the mixture of oligomers. 
2S 17. A method according to claim 16 wherein the cellulose denvative .s cleaved by one or more of 

Ch T8 n A mSaTctSnttcl'aim 16 or 17 wherein the ce..u.ose derivative is physically cleaved for a 
time « ^ a dllrS Sd to produce a mixture of Ceaved products containing less than about 25% by 
weight of monosaccharides, disaccharides or mixtures thereof. 
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Fig. 4 
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